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Introduction
Liver regeneration after partial hepatectomy
requires a rapid production of growth factors in order to
induce the hepatocyte cell cycle. During this process
RNA Polymerase II plays a big role in transcription of
mRNA for proteins needed for hepatocytes to go
through the cell cycle appropriately (Hu et al., 2014).

Purpose / Hypothesis

Results

Conclusions and Comments

The purpose of this study is to examine if
GABA exerts its effect on cell cycle through CDK9
upregulation or activation. Hepatocytes from older
mice will be evaluated after GABA treatment by
reviewing RNA Polymerase II and CDK9 activity in
the G1 and G2 phases of the cell cycle. If older
hepatocytes are treated with GABA then liver
regeneration can be enhanced.

Elevated levels of CDK9 can be identified
by using fluorescence microscopy. After analyzing
the slides under a fluorescent microscope, the cells
treated with GABA showed the most fluorescence
after one hour. The cells treated with GABA that
were analyzed after eight hours showed the least
fluorescence.

Cells treated with GABA that were
analyzed after one hour showed the most
fluorescence out of the three time frames. This
might indicate that peak activity of CDK9 is the
most frequent around that one hour time frame.

Methods
Cyclic-dependent kinase 9 (CDK9) aids in this
process by phosphorylating and regulating RNA
Polymerase II (Biju et al., 2002). Previously we have
found that Gamma-Aminobutyric acid (GABA) can help
with liver regeneration and has been found to arrest
hepatocytes at the G2 phase of the cell cycle.

Gamma-Aminobutyric acid (GABA) offers
growth-regulative properties which can induce DNA
synthesis and aid in regeneration in the liver (Shilpa et
al., 2012). GABA can also function as an inhibitory
neurotransmitter.

Hepatocyte cells were treated with GABA and
PBS then analyzed for CDK-9 activity using
fluorescent microscopy. Seven groups of cell cultures
consisted of:
• Secondary antibody
• Untreated 1 hour
• Untreated 3 hours
• Untreated 8 hours
• GABA Treated 1 hour
• GABA Treated 3 hours
• GABA Treated 8 hours
The cell cultures were incubated overnight at
4°C with the addition of 130 mL primary antibody on
coverslips. The coverslips were then transferred to
well plates and treated with 130 mL secondary
antibody diluted in PBS and 3% milk before
incubating in the dark for thirty minutes.
After the coverslips were washed with PBS
they were transferred to slides to be cured overnight at
4°C. The slides were then analyzed under a
fluorescent microscope by using both phase-contrast
fluorescence and fluorescence settings.

Figure 1. Phase-contrast fluorescence (left) and fluorescence (right)
of cells treated with GABA after 0 hours.

During this study, all cells that were treated
in each of the seven groups were mounted
incorrectly on the slides. The cells dried out due to
the exposure of the outside environment. Therefore,
when analyzing the cells under a fluorescent
microscope, there was a lower amount of
fluorescence that was expected across all
treatments.
Future studies should make sure to mount
the slides correctly cell-side down in order to
ensure that all cells will not dry out and to have
higher amounts of fluorescence occur.
Future studies should also focus on
analyzing the cells within shorter time frames, such
as 0 hours, 1 hour and 3 hours after treatment to see
specific changes that might occur between these
time frames.

Figure 2. Phase-contrast fluorescence (left) and fluorescence (right)
of cells treated with GABA after 1 hour.
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